also exhibit high metal concentrations (Table A1) .
166
High CaCO 3 contents were measured all along the profiles, and the soil pH ranged between (Table   171 A1).
172
The concentrations of Cu, Ni, Pb and Zn strongly decrease with depth in SP2, 3 and 4. This for the first 30 cm, their mobility in SP2 is systematically far lower than that in the other SPs.
188
The calculated Kd values (Table 1) Model VI) and considering the first two assumptions: active DOM assimilated to (i) FA or (ii)
221
HA.
222
The mean fraction of metal associated with DOM ranged between 8.2% and 100% of the bulk 223 dissolved concentration depending on the element and the samples ( 
226
The results of the two models are identical for Cu and Pb. As observed by Unsworth et al. 
252
The two models distinguish between electrostatic and specific interactions of metal with When DOM is assimilated to a mixture of HA and FA, it is interesting to study how Cu, Ni,
285
Pb and Zn are distributed among the two organic components. and 40% of the Pb associated to DOM, while it represents less than 10% for the other metals.
295
The two models predict close concentrations of metal associated with DOM using FA, HA or The comparison of free metal concentrations calculated with both models following two 306 distinct assumptions, (i) and (ii), is presented in Figure 6 and Table 2 .
307
The mean fraction of free metal ions ranged between 0.03% and 78% of the total dissolved 308 concentration, depending on the element and the samples ( Table 2 ). The two models predict 
322
When the DOM is assimilated to HA, the two models predict fewer free ions in solution,
323
which is in agreement with more associations with DOM. The concentrations of free ions calculated by the two models with assumptions (iii) and (iv) 336 on the DOM composition are not presented. These concentrations can be estimated with 337 simple linear equations using the free ion concentrations predicted, considering assumptions
338
(i) and (ii) as evidence for the concentrations of metal associated with DOM.
339
To assess the impact of the assumptions made on the DOM nature, the ratio between the free 340 metal ion concentrations calculated with active DOM assimilated to (i) FA and (ii) HA is 341 calculated for each sample. The mean ratios are presented in Table 3 .
342
The impact of the DOM nature on metal speciation is different depending on the elements.
343
The concentrations of free metal can be from 1.2 to 11 times more important if FA are 344 considered rather than HA. As observed before, the impact is more marked for Cu, Pb and Zn.
345
The impact of the DOM nature seems to be more important on the Model VI predictions. 
366
The modelling results obtained showed that the two tested models (NICA-Donnan and Model 
